Introduction {#sec1-1}
============

Extremely low--birth-weight (ELBW) infant is defined as a baby with birth weight of less than 1 000 g.\[[@ref1]\] Retinopathy of prematurity (ROP) is a disease of the premature infant retina that has not yet fully vascularized. In late stages, neovascularization (NV) occurs and is mainly attributable to the expression of vascular endothelial growth factor (VEGF).

Highly elevated VEGF in vitreous fluid has been proved in patients with ROP.\[[@ref2]\] Ranibizumab (Lucentis^®^, Genentech Inc., South San Francisco, CA) is an antibody fragment of humanized anti-VEGF monoclonal antibody. The results below elucidate the benefits of intravitreal ranibizumab as salvage therapy in an ELBW infant with rush type ROP.

Case Report {#sec1-2}
===========

This patient was a female infant with a birth weight of 480 g at a gestational age of 23 weeks. Fundus examination of our patient began at a postconceptual age (PCA) of 31 weeks. Tunica vasculosa lentis, yellowish-grey color of the general fundus along with attenuation of the vessels were noted. A satisfactory view of the peripheral retina could not be obtained. At a PCA of 33 weeks, she presented with zone 1, stage 3, ROP with plus disease OU. She was treated with intravitreal 0.625 mg (0.025 ml) bevacizumab (Avastin; Genentech Inc., South San Francisco, CA) injection and NV regressed for 2 months. However, zone 1, stage 3, ROP with plus disease recurred at a PCA of 44 weeks. Dense laser photocoagulation with a laser indirect ophthalmoscope (IRIDEX^®^, OcuLight SL/SLx Infrared 810 nm laser) was performed to treat the peripheral avascular retina. One month after the laser treatment, the NV persisted with no tractional retinal detachment. Informed consent was obtained from the infant\'s parents, and intravitreal 0.25 mg (0.025 ml) ranibizumab injection was administered under topical anesthesia. About one month after the injection, fundus examination revealed flat retinas without extraretinal fibrovascular proliferation. Previous laser spots could be identified around the retinal periphery \[[Figure 1](#F1){ref-type="fig"}\]. Normal vascularization toward the peripheral retina developed.

![Fundus examination after intravitreal ranibizumab injection revealed flat retinas without extraretinal fibrovascular proliferation and normal vascularization toward the peripheral retina in both eyes. Previous laser spots could be identified around the periphery of the retina](OJO-5-184-g001){#F1}

In June 2012, fundus examination of the 2-year-old patient revealed flat retina and normal vasculature. The axial length was 19.66 OD and 19.55 mm OS.

Discussion {#sec1-3}
==========

Risk factors for severe ROP include prematurity, oxygen exposure, respiratory distress syndrome, patent ductus arteriosus, and meningitis. All ELBW infants should undergo an eye examination by an experienced pediatric ophthalmologist at a chronological age of 4 weeks (or at a PCA of 31 weeks, if the infant is born prior to 27 weeks of gestation). Depending on the results, the infant should be re-examined at a minimum of every 2 weeks until the retina is fully vascularized.

The VEGF level in vitreous fluid is highly elevated in patients with ROP.\[[@ref2]\] NV is mainly attributable to the expression of VEGF. Treatment with an anti-VEGF agent, such as bevacizumab (Avastin, Genentech/Roche), seems effective and well-tolerated in the majority of ROP cases, especially in stage 3 ROP.\[[@ref3]\] Favorable results were also seen in a randomized, prospective study with a concurrent control group.\[[@ref4]\] In the literature, the doses of bevacizumab used for severe ROP ranged from 0.4 to 1.25 mg, with 0.625 mg being the most common.\[[@ref3][@ref4]\] This led us to select 0.625 mg as the dose of bevacizumab. Nevertheless, a long-term study is necessary to clarify whether long-term ocular or systemic side effects of bevacizumab can occur.

A number of potential complications related to intravitreal anti-VEGF injection can occur in a pediatric patient. Infants may be more vulnerable to VEGF blockade than adults are. The procedure can cause infection and trauma. The full effect of anti-VEGF on normal developing vessels is not well understood. Systemic adverse effects of the anti-VEGF antibody are also a concern.

After the intravitreal injection, the serum concentration of bevacizumab is greater than that of ranibizumab.\[[@ref5][@ref6]\] In addition, ranibizumab has several safety-related advantages, including a shorter systemic half-life and the antibodies lack a crystallizable fragment.\[[@ref7]\] In theory, the risk of systemic adverse events and complement-mediated toxicity is reduced by using ranibizumab.

Recent studies reveal that VEGF is not the only growth factor upregulated in the eye: insulin-like growth factor-1, angiopoietin-1, and angiopoietin-2 have also been identified.\[[@ref8][@ref9]\] Vascular growth factors show compensatory mechanisms in ROP. Thus, the inhibition of VEGF expression alone may be unable to induce regression in all ROP cases. Although most eyes respond well to intravitreal bevacizumab injection, 10% of stage 3 ROP eyes required additional laser treatment.\[[@ref2]\]

Data regarding the complications associated with intravitreal injection of ranibizumab for zone 1 ROP with plus disease remain scarce. Only one case of delayed-onset retinal detachment after intravitreal ranibizumab injection for zone 1 ROP with plus disease has been reported.\[[@ref10]\] Fundus photography and fluorescein angiography performed 3 months after laser photocoagulation and intravitreal injection of ranibizumab revealed regression of extraretinal fibrovascular proliferation, but incomplete normal vascularization toward the peripheral retina. In such cases, more frequent examinations are very important for timely intervention. In this case, the incomplete normal vascularization should not be attributed to intravitreal injection of ranibizumab.

In an ELBW infant, management of ROP, which can range from frequent examinations to intravitreal anti-VEGF injection, laser surgery, or even vitrectomy, is dictated by ROP stage and location. The presence of significant plus disease or tortuosity of the retinal vessels is a poor prognostic sign and requires immediate treatment. ELBW infants who do not have ROP, or in whom ROP has resolved, should undergo a follow-up eye examination at the age of 6 months or until complete vascularization toward the peripheral retina occurs.

Our patient was 23 weeks gestational age, weighing 480 g at birth. Despite intravitreal bevazucimab and laser photocoagulation, extraretinal fibrovascular proliferation persisted. Because the intraocular bevacizumab can significantly suppress systemic VEGF levels, we chose half dose of ranibizumab as salvage therapy. After intravitreal ranibizumab, extraretinal NV disappeared. Fundus examination showed normal vasculature to the periphery. At the age of 2 years, no ocular or systemic adverse effects have been noted. Intravitreal ranibizumab injection seems effective and well tolerated as salvage therapy in an ELBW infant with rush type ROP. More cases and longer follow-up are mandatory.
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